ABSTRACT. We consider the Laplacian with Neumann boundary conditions of a bounded connected region obtained by removing a suitable infinite spiral from an annulus. We show that the spectrum has an absolutely continuous component.
This note is a contribution to the study of the spectral properties of Neumann Laplacians, a subject of several recent papers . Consider the curve, I-, in R2 given in polar coordinates by which is asymptotic to the circles r = 3 (resp. r = 1) as 8 + -oo (resp.
+ o o ) .
Let R be the region which is open, connected and bounded. Its boundary is I-U {r = k) U { r = 1).
Let H = -A: the Neumann Laplacian for R . Since the circular parts of d R are singular points, we use the method of quadratic forms to define H . In fact, however, it could be defined by requiring classical d q / a n = 0 boundary conditions on (both sides of) I-and no boundary conditions on the circles
Our main result here is What is interesting is that R is a bounded region but H still has absolutely continuous spectrum. It has been known, at least since the book of Courant- In light of Davies-Simon [2] who discuss unbounded but finite volume regions whose -A$ have absolutely continuous spectrum, our result here should not be surprising-in a real sense, our R here is just one of their regions "rolled up." That is why we think of R as a jelly roll, albeit one whose jelly, alas, is infinitely thin.
Proof of the theorem. We shift to polar coordinates 8 , r with 8 running from -m to oo. Explicitly, we let h be ( ( 8 , r)l-m < 8 < m ; r-(8)< r < r+ (8)) with r-(8) = r(8) and r+(8) = r(8 + 211). There is an obvious one-toone map from R to 6 under which L2(R,d2r) is unitarily equivalent to In the usual way, fi is unitarily equivalent to on L2(iR,dB) where where V(8) N 19-~. Except for the 8 dependence G/F in -d2/d02, the setup looks exactly like that in Davies-Simon [2] . Since (1) holds and the Enss theory easily accommodates principal part perturbations, our proof follows that in [2] .
